A review of the histology, ultrastructure, immunohistology, and molecular biology of extra-adrenal paragangliomas.
This review summarizes our understanding of extra-adrenal paragangliomas, a subject that has evolved considerably during the past several years. Our object was to review the anatomical, histologic, and biological features of normal and neoplastic glands, with emphasis on immunohistologic studies, and briefly discuss the potential application of nucleic acid hybridization. Since it is difficult to predict clinical outcome for patients with paragangliomas, we have emphasized the differences between benign and malignant paragangliomas, concentrating on recent results obtained using immunohistologic techniques. These studies have emphasized the critical importance of the identification, by immunohistologic means, of two distinct cell populations, chief cells (type I) and sustentacular cells (type II). The relationship between these two cell populations, stable in normal glands and benign tumors, is progressively lost in tumors of increasing degrees of malignancy, sustentacular cells being absent from the most progressively metastasizing paragangliomas.